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Electric Generating, Distributing, Motor and 
Illuminating In>tallations of the Buildings of the 
Prudential Insurance Company at Newark, N. J. 



By Henry C. MbYER, Jr., and Bassett Jones, Jr. 
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INTRODUCTION. 

TART fruiii its intrinsic value as a Jcacnption of the 
solution of a difficult i)roblem in electrical (lesign arid 
coiiitrucliun, we believe that the article from the 
columns of the Electrical World herein reprinted \\ ill 
serve to draw attcutiua lu the Importance of coopera- 
tive service on the part of the contractor. Tlie elec- 
trical uquipmcnt of buldings has risLU by leaps and 
hounds from small beginnings, until to-day it has become a large and 
imijurtant factor in every building operation. The mass of material 
that must be installed to meet the dcmaiids of the modnrn i)ul)lic for 
electrical convcuiencca has given riic to a structural problem uf no small 
complexity, and one that must receive careful consideration at the 
hands of the Architect. 

It is essential t hat proper provision he made in advance to care for the 
extensive riser system, and means fur distribution and eunnection that 
every sneh installation requires. And to do this it should be possible to 
carry out careful detail > Indies of the construction in advance of actual 
work, in ord(M- that unfortunate confusion and conflict may not arise. 
The time for sueh complete studies, however, is nuL always available and 
it is commonly necessary for the Architect and his engineer to make gen- 
eral ])rovisinn for the electrical requirements of the building, and to map 
out and sjyecify the general scheme of the installation, leaving details of 
c(Histrnr[ion to sueh times as may be convenient and proper after the 
work has been commenced. 

Even if it were pu^>ible to prepare fur every apparent detail in ad- 
vance, it is generally true that in the very limited space usually available 
for meelumical and cleetrical equipment, numerous adju.^tment- between 
the work of the various trades concerned must be made, and no amount 
of care in preliminary design that dues not extend over an impractical 
period of time can ob\iate such difficulties. 

The detail d(\signs must, in gx^ncral, be niadr from field ^tudie? after 
the construction of the buildimr is suffieieutlv advanced. 
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general drawiu^-. uf Uie system of distribution desired and also certain 
drawings of structural details, all of which shall be embodied in scale 
working drawings, to be prepared by the electrical contractor from field 
data and submitted for approval. 

This requires of the Contractor a definite service, which he must be 
prepared to fulfil, and to do so in a satisfactory manner, he must so or- 
ganize his force and bu-ines> methods that this important part of his 
function can be carried out in an economical and satisfactory manner. 

We believe that one of the ])rincipal causes of dissatisfaction in the 
electrical business today is lack of appreciation on the part of most con- 
tractors of the fact that the large, complicated, modern electrical instal- 
lation cannot be h^vidled successfully from the old "jobbing" viewpoint. 
Such work can only 1)0 properly executed by an organization built 
upon sound business and engineering principles. 

The purchasing of material alone becomes a salient factor m sucli 
problems, the preparation of drawings, the scheduling of the work, the 
practical cn-ineering, the handling of labor, the delivery of a])paratus, 
checking, estimating, changes or extensions — all of these are part of the 
work requiring a different viewpoint on the part of tho^e responsible 
therefor, and all should be umler immediate and capaljle executive 

supervision. 

We could go on to some extent in attempting to describe what we 
believe to be the only rational aii<l economical way of executing .>.uch 
contracts, but we think enough has been said to indicate the fact that 
it is only through such >y>!ematization and organization on modern 
business lines that the contractor can hope to meet acute comp<*tilion 
and, at the same time, give satisfactory service. 

Not many equipments like that in the Prudential Buihliugs are 
likely to be required, and it is precisely for this reason that this installa- 
tion serves as an excellent example of the ajjjilication of the i>rinciples 
set forth above. We feel no little pride in the fact that a work of such 
magnitude and difficulty has bren .successfully executed with entu-e 
freedom from friction and conqjlaint. 

L. K. (OM.s'iOC K \ CO. 



i 







$S>i 




-• - *. '. Il-"'_ 



I IMIWWil WIWHMHIIIIllll Ml 



Li- 



^iMUBmmtvtKQitt&iiisDfniisAiDQiinirTi 



3 







H 



I 



^^M 



i 

i 



'1 




ELECTRICAL FEATURES OF A REMODELED 

OFFICE BUILDING PLANT. 

( lU'priuted fnHU EditoriaL Ehrfrical World, issue i,r January I.J. l!)I->.) 

-V (•]('('tri<-al li^liliiig and lauLur luaJ In a single gmnp 
of office buildings whirh has ronrfirrl ^iich eiiorinou.s 
[)roi).ii lluiis as to render service uL 1^0 volts eco- 
noniir.illy di'^.-idvantageous and to indicate tli'' 
necessity for a three-wire, 2 iO-voIt system is one well 
worthy of i('( nrd in onr rolnmns. Moreover, sj>a(e 
limitations which prtrlude the installation of a direct- 
control .buiUliboard and dictate the use of remote control for such an 
cqni])nient are so uiiusiin! .i^ to ]>e classed as unique. The change from 
a 120-volt, two-wire, direct-control system to a three-wire, 24()-volt 
remote-contrctl system, while maiiiLaiuIn- Linltiterru[)ted service at all 
ini])ortant j>oInts, is an accomplishment of no small interest. 1'he 
arrangement ..f underfloor ofncedi-liting circuits in such a manner that 
any desired changes can lie made in the location of the office furniture 
at the miniimini of expense and without damage to the a()i>carance of 
the fluur I.s a feature which will he api)reciated at once by all wiring con- 
tractors and ofRce-building owners. The aliuve represent some of the 
many interesting features of the electrical erpiipment of the oflPice build- 
ings of th(^ Trndential Insurance ronij,any, whieh is described at length 
in an article by Messrs. Henry C. Meyer, Jr., and Bassett Jones, Jr., 
the first instalment of wliirh apj)ears in this issue. 

It is not usually considered difticult to design a complete new 
electrical genernting, transmitting and distributing equipment for 
localized ^erxiee. However, the problem assumes an entirely different 
aspect when It is coupled with tlie necessity of maintaining an existing 
M'rvice uninlenupted, of utilizing existing equipment to the fullest 
extent economienlly jinssible, and of installing the new equipment in 
such erampetl space as is available fur the purpose after all other de- 
mands lor space have been met. A simple solution of the problem 
would be to enlarge the present equipment to carry the increased load. 
In the case of the Prudential Installation a careful studv of the con- 



mi ditions showed that the co^t of extending the plant according to the 



t 



s 



. 




A^Mi^XhM 




muupiuiuiuiuJif uuf iJinui ■ u umw^vm\m\tmi 



TirnntlQtilf irmlHlf 3f I. irtlfii ^iaHi ilrf 'iviriAmon initf .HrtTii 



'"BtlllMHJ I 



mmm 




I 



existing arrangement would be prohibitive, a better and highly satis- 
factory solution uf the numerous difficulties being found by resorting 
to the remote-control, three-wire arrangement. In carrying out the 
plans adopted, the difficulties actually encountered were more largely 
mechanical than electrical, on account of the presence of other equip- 
ment, especially a multiplicity of ducts and pipes in the space where 
the electrical conduits could best be located. 

A complete study was made of the existing distributing circuits, 
ducts and pipes, and working drawings in detail were prepared pre- 
hminary to the actual work of reconstruction, but subsequent to the 
letting of the contracts for the work. In this way the major difficulties 
which would otherwise have arisen on numerous occasions were avoided. 
;Many of the minor difficulties encountered were of such a character that 
they could not be specifically predicted before the work was begun. It 
was necessary, therefore, to plan for some of the reconstruction while 
the work was being done. To the hearty co-operation of tlie consulting 
engineers, contractors, architects and manufacturers for the ultimate 
benefit of the owners can be attributed the results obtained in the 
Prudential plant, to which all parties interested now point with pardon- 
able pride. 
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ELECTRIC GENERATING, DISTRIBUTING, MOTOR 
AND ILLUMINATING INSTALLATIONS OF THE 
BUILDINGS OF THE PRUDENTIAL INSUR- 
ANCE COMPANY AT NEWARK, N. J * 



By Henry C. Meyer, Jr., and Bassett Jones, Jr. 
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X the La.ll-basement of the StuLe Bank Building, at 
the curner of Broad and Mechanic Streets, in New- 
ark, N. J., was located the first home of the Pru- 
dential Friendly Society, which afterward became the 
Pnidontial Insurance Company of America. It 
occupied this building from 1875 to 1878. In 1878 
the society mo\ ed to the first floor of the Centennial 
Building, at 215 Market Street, now the Evening 
^\'^cs Build iug, where it remained until 1883, In 1883 the company 
moved to 878-880 Broad Street. 

In 18!tn, as the company had outgrown its quarters, it was decided 
to erect a permanent home at the southwest corner of Broad and Bank 
Streets. Work was begun in this year, and the company moved during 
1892. This building, then and now known n^ the Prudential Building, 
is a fine example of romanesrpio gothic designed by ^Fr-vr-. George 
B. Post &: Sons, which firm has also designed all tlie buildings constitut- 
ing the present group. 

By 1800 the company's busine>s had iiureased so eiiurmously that 
extra quarters liad been rented in various luft and office buildings in 
the vicinity, and it became evident that if the work of this organization 
WHS to be carried on with proper economies further building operations 
were imperative. In that year, therefore, the foundations were laid 
for an imposing group of structures known as the Main Building and 
the ^\ est Buildini:, on the south side of Bank Street, adjoining each 
other and the l*rudential Building; also for the North Building, on 
the north side of Bank Street, and the Northwest Building, on the 
northwest corner of Bank and Halsey Streets. 

These buildings were completed in 1900, and it then seemed that 
sufficient space had been provided to take care of any possible expansion 
for some time to come. However, the company's business continued 

• Uepriulril in part from []\e Elect riral World. 
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to Increase by leaps and bounds in a mnnnor that it wns quite impossible 
to anticipate, and in 1000 extra quarter^ had again been rented in nearby 
buildings. Work was then begun on tlie additions to the North Build- 
ing, and this structure, with its additions recently completed, occupies 
nearly the entire block bounded by Broad, Bank, Halsey, and Academy 

Streets. 

At the same time that the additions to the North Building were 

designed other building operations were in contemplation which, it 

is presumed, will be carried out as fast as the demand for them justifies 

their construction. 

A view of the entire group of buildings as it exists to-day is shown 
on this page, and the general arrangement of buildings is in(licate<l in 
Fig. 3. 

MAGNITUDE OF THE BUILDINGS. 

Some idea uf the magm'tudc <>f the structures nuiy be gained from 
the statistics printed below. 

The total cubage of the euLlie group is 15,700,79'2 cu. ft. Hie 
buildings are aiJ]jroximately 180 fl. high to the ridge-pole. The North 
Building tower reaches to a height of 268 ft. 

THE WORK OF TWENTY YEARS AGO. 

It can well be imagined how varied wouhl be I lie character of an 
electrical installation in buildings the construction of whieli was liegun 
in 1890 and has continued from time to lime through twi^ity years. 
When the Prudential Biiihling was erected a small electric generating 
])Iant consisting of a 45-k\v, 110-volt generator belted to a Corliss 
engine was installed. Wires were run in brass-protected pajjcr tubes, of 
which some have been in use up Lo the recent o\ erhauling of the 
wiring in all the old buildings. In fact, thia building was a mo.^L 
interesting museum of electric-wiring a|)paratus since numy repairs 
and extensive alterations had been made from time to lime iu which 
materials and devices that were the bcf>t in use at the tiuie of their 
installation had been used. 

The electrical work done during the buildiiigoperations of IS!)!) 1!)()'-^, 
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which was installed by Me>«-rs. Fatti.'«5on Brothers as consult in^ ('n«j.incers, 
was the mo>t niudern and best of it.> day and attracted nmeh favorable 
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I comment, rrartically llio rntirc first floor anfl hascmcnt of the North 
BuilJiiiM were given oVer to a li*atin<r, li^^htin^^ elevator, and auxiliary 
plant of large proportions (Fi-. 3). r;.rtic-,ilar attention was given to 
the arrangement and fini.di of lliis eqnipm.-nt, a. the entire engine-room 
was visible from the street. The generating or|nipment consisted of 

« three 2o0-kw and one l.jOkw, 1^20-volt direet-enrrent generator ot 
Bullock make, directly connected to Ball & Wood horizontal tandem- 
compound, four-valve engines. A storage hatt<Ty was installed m 

connection with thi.^ jilaiiL. . 

Two-wire feeders for lighting were rim fri>m the mam switefil.oanl 
to sub-switchboards at the foot of the riser :5hafts in the several Imild- 

' ings, and a two-wire feeder for power was run to the press-room switch- 
board controlling the large printing establi.>hnient in the basement 

i and first floor of the Northwest Building. Rising feeders extended 
from the sub-switelil>oard^ up the ri-er shafts to panei-board> located 
on the various floor>. The feeder- to the bnilflings on the south side 

t of Bank Street were run ihrough a tunnel unrlfT the street to a subway 
system in the cellar flour of these bull.lings. This subway was provided 
with the necessary manholes and brunch conduits to the sub-switchbocyd 
locations. Thi^ arrangement will be indicated in detail in the followmg 

"P^^^^- THE ORIGINAL INSTALLATION. 

The initial lecciver ni.^tallation Mipplied Ijv thi-^ r(pn'pment consisted 
of approximately 20,000 10-ep equivalent- in lighting and upward of 
seventy motors the output of which varied from I lip to •>() hi). A 
fuh description of the plant can be found in the JmcrLcan Elcciririnn, 

January, 1903. 

The low-voltage equipment in these buildings, including tclepliones, 
annunciators, rlf^-ks, dismissal bells and auxiliary equipment of all 
kinds, was both elaborate and complete. The anmniciator system 
had increased from a -mall beginning to probably the lari^est system 
of its kind in tlie world. Return calls and registering devices had been 
employed in all connections between buildings, and, in imi)ortant eases, 
between de^ks on difl'erent floors in the same building. The annuneia- 
I tors on the dc^k^ of the different ofheial> had be< onie so large that 
lamp signals and combhied lamp and pu.^h-butlon de\ iees had been 
resorted to, with relays in the sjiaces behind the drawer- c-peeially 
arranged for in the desk con.^truction. The annunciators of this cla-- 
were as a general thing placed in one of the desk drawer^. 

As most desks were free standing, and as inoving of indi\iduals, 
departments and divisions was frequent, the diffieulty of maintaining 
such a system can be readily imagined. Where the various dejiart- 
ment- were moved from one building to another, as was frecjuently 
required on account of the increase in business, it was necessary often 
I to remove hundreds of annunciator and telej>hone connections, witli 
the connection- for laiiq)s with which almost all of the de-k- are efpiipj)ed, 
and in consequence great expense was incurred. These changes were 
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still iurtlicr cuiiiplicated by the fact that the cuuipany's bLuiiioss had 
grown with buch great rapidity that it was oi'teii iiecL':5aary to ^ciid 
de])artiiients into a building or spaces originally intended for other 
purposes. Hence in iDUi) the West Building, erected originally fur 
filiim, was principally u^eH for clerical work. Furthermore, the growth 
of any .-single department would often domnnd the introduction of more 
furniture, with a consequent shifting of all the furniture already in use. 

EFFICIENCY IN MAINTENANCE. 

While every pn-,siblc effort had been made to keep this enormous 
mass of wiring in efficient sliape, by 1000 It had bet oine an impossibility 
to maintain workmanlike eouditious. In many cases two or three 
times as many wires ran tu a junction point as the number for which 
it was possible to provide terminals. Indeed, wonder has been expressed 
huw It was possible to keep the records so complete that the numerous 
changes could be made as expeditiously and as accurately as they were. 

The conduit system for the low-tension system had in many cases 
become almost as complicated as the wiring. Coinlnit extensions from 
furniture were in general run into floor boxes connected to main conduits 
run under the floors to the several distributing boxes which were in the 
basements. Tliose junctions in the different buildings were connected 
together by trtrnk h'nes run in the subway system and through tlie 
tunnels under the streets. 

In the older buihiings on the south side of Bank Street the under- 
floor conduit ■^ liad been laid as needed \^y the simple but often expensive 
expedient of taking up the Aim us or cutting slots through the flooring 
to the nearest point where coimectluns could be made to existing 
conduits or floor buxes. In the Xurth Building proper and in some 
parts of the Northwest Building a definite system of large interconnect- 
ing eonduits had been installed with large floor boxes at the junctions 
comiected to the distributing points at the riser shafts by "home-run" 
lines. Coimeetions were made lu the interconnecting lines by taking 
up the floor over llie i)n)p(»^ed route to the piece of furniture to be 
connected, cutting into the line, inserting a blind floor bux at this point 
and extending a branch line to the furniture box. 

Generally speaking, similar arrangements were made for proA'iding 
connection*^ to desks for lamps, exrept that branch connectifuis were 
usunllv run from the nearest floor box alreadv in use. 
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INCREASING DEMANDS ON THE OLD PLANT. 

Event ualK' the result of the contimial movlnu, i)f furniture was to 
fill tlie floors with dead conduits, lines and boxes. The covers of 
al>andoncd boxes were removed, and wuuden caps in^eited fln^h with 
the finished floor. These changes, as stated above, often had to be 
made with such speed that time was not alwa;\'s available to pull in 
new lighting lines, and as the number of desks, etc., increased the 
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circuits availal)le Avere iisorl to such an extent as to make further ex- 
tensions dangerous. The wiring was mapped out before the re\'isions 
were undertaken, with a view to finchiig liow much of the old wiring 
could be Used in the new work. 

It should be noted, however, that the original installation would 
have been ample had it been possible to use the various floors for the 
purpose originally Intended, and had nut the growth of the company's 
business been so much greater than could have been anticipated. These 
general remarks are made to explain the conditions existing when work- 
was begun on the North Building additions and to indicate the reasons 
for certain features of the new installation and of the remodeling of the 
old distributing system. 
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PRELIMINARY STUDIES FOR THE NEW INSTALLATION. 

The new system w as primarily intended to be so arranged that any 
reasonable extensions and changes could be ma<le at a minununn cost. 
Records of the cost of making such clianges and extensions in the past 
indicated that it was best to install a system of even relatively hi^h 
first cost for the purpose of securing maximum convenience both in 
amount and character of service provided and in the ease and rapidity 
with which extensions and changes could l>e made, and to remove all 
abandoned work, provided =;neh n system would be the cheapest in the 
end. After much study it was therefore decided to install distril)uting 
systems for lamp and motor service and for low-tension work consisting 
of a complete s^'stem of primary distribution that woukl take care of 
the maximum possible service at all puintb, and an exceedingly flexil>le 
system of secondary distribution. A study of the history of tlie existing 
installation indicated that, while such a primary system might seem 
large and expensive over a considerable part of the proj)osed installation, 
yet there was every likelihood that the demands made u])on any jjart 
of it might at very short notice rise to tin- maximum. 

Thus it was proposed that certain sections of floors which w(M-e 
intended for filing cabinets should be erjuipj»e<| with empty conduits 
in the same manner as the most heavilv loiided section on anv floor, so 
that any change in the character of the furniture used in these sections 
could ))e arranged for without any extensive alterations. The result 
was the equipment of all floors in a similar manner for the maximum 
conditions so far as the main center- of distribution were concerned and 
also the equipment of every floor alike with a secondary distribullon 
system so far as conduits and sub distrlbuLlon centers were concerned, 
but to wire up the secondary system to meet only the actual condiiions 
existing at the time of installation. The wisdom of this decision has 
already been demonstrated. 

The conditiuiis imj>osed therefore generally barred [)recedent in the 
design oi the equipment. In jnany cases new and radical dej)arlnres 
from the Usual meLiiods of wiring had to be considered and new standards 
of construction evolved. 
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FEEDER LLNIITATIONS. 

A study of the cxi.sLin^- phait and luaiu distributing s^'stcin for lamp 
and niutur service showed thai, vvlille the apparatus was in excellent 
eunditiun and operating at Jcniaikable ceununiy, it had reached the 
safe hmlts of its output. The load on many of the feeders had increased 
far beyond the point of maxiniuni economy. The drop in several cases 
was excessive bulli from the view of wasted energy and from that of 
regulation. On some lines at times of maximum load the maximum 
Icmperatnre rise permissible with due regard to safety had been readied. 

While it was thus evident that the distributing system recjuired more 
or less extensive remodeling, consideration of the proixxsed immediate 
and future buiMiii^ ;m tivities showed that any further extension of 
the two-wire system would be uneconomical, if not imi)ossible. Some 
of the group- of feeders to the jtroposed buildings on the two-wire basis 
would be enormous both in size and In cost, in one case reaching an 







Fig. 5. — New Engine Room. 
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estimated cross-section of 7^2,000, OOO circ. mils in each leg. If ' 
reasonable drop and regulation were to be obtained. 

Furthermore, the apparatus re([ulrrd to auguK^nt the capacity of 
tin- existing plant fould not be located In the engine-room, the only 
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space availaWe being the west corner of the first floor and basement 
of the North Building addition, a condition that meant the separation 
of the new and the old engine-rooms by the combined widths of the 
new and old boiler-rooms (Fig. o). 

SWITCHBOARD LIMITATION. 

Since the existing switchboard was considerably north of the electri- 
cal load center of the entire group of buildings, both present and pro- 
posed, it did not seem wise to move it any further north, even though 
the largest portion uf the final generating plant had to be in the north 
engine-room. This situation produced the interesting condition of 
an ultimate additional generating equipment rating of L500-kw nearly 
200 circuit ft. from the switchboard and the existing equii>ment of 
80U-kw at an average electrical distance of 45 ft. ^ Ilence, if each 
machine was to be separately connected to the board in the usual way, 
the aggregate of the generator leads would be very great. 

The existing switchboard was approximately 37 ft. long. To add 
to it suflficiently to handle the new units and also the feeder controls 
for new and propo^^ed buildings would have increased its length to 80 
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Fi(5. 6. — Genertitor Cuntaetor Board in New Kiiginr Rofuii. 

ft., making it unwieldy :md al.^o rendering it necessary to rebuild the 
board so as to place all feeder switches on a gallery. Investigation 
showed, however, that it was impossible to olitain space for the nudti- 
l>licity of heavy leads and feeders in the cellar or passagew ay of the old 
iiuihhng. In otlier words, even had it seemed advisable to rebuild the 
old swilclibonrd. rather than abandon it, it wouI<l have been im]KJssibIe 
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to bring the necessary connections to it. These and numerous other 
considerations of a practical nature indicated tliat it was best to recom- 
mend placing the entire equipment, both old and new, on a 120-240- 
volt, three-wire basis, to abandon the old switchboard and arrange for 
the remote-control nirtViod of operating the electrl* al ])Iant and dis- 
tributing sj^stem, the center of distribution being removed from the old 
engine-room to a convenient point in the basement of tlie new building 
as far east as possible so that th< heavy feeders to proposed Imlldlngs 
farthest from the plant would be correspondingly shortened. 

This work has been carried out and the entire di.->tributing system 
for the low-tension work reniudL'Ied uithuuL interruption of the service. 
No one outride of the engine-room force was aware of the time the 
change-over occurred. It is interesting to express the belief, in passing, 
that the rrndential Buildings possess the first remote-control switch- 
board designed for a direct-current plant. 

THE NE^V GENERATORS. 

In order to provide for the immLdiale increase in the load and to 
relieve the old plant it was considered ad\ i.^able to install at once two 
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Fig. 7. — Bus Detail, Old Engine Room Junction 
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jOO-k\v ji;enerators willi space in the new engine-rouui I'ur a future unit 
of the same rating. Space conditions required the used of \ertlcal 
engines; economical operation required that they be eumpound. Fig. .5 
shows a view of the new engine-room. 

The oOO-kw units rest o"n a monolithic foundation of concrete rein- 
forced with a grillage of I-beam in three tiers. The generator i)its ;ire 
lined with sheet steel, the pans being set on brick piers, weighted down, 
and the concrete poured around them. 

The generators are of Sprague Electric Company's make, and 
operate normally at 150 r.p.m., with 235 volts at no load and over- 
compound 5 A'olts from no load to full load, 'i'hey arc l>ullt on SOO-kw 
frames and sliow a test temperature ri>e in the ^\indings of 20 deg. C. 
by thermometer after four hours' run at 25 per cent overload, succeeding 
a full-load run for eight hours. The engines are of Ball S. Wood nuike 
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Fit;. S.— Main Generator Btishnrs. \('\v Koirinc Hooiii. 
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of the cross-rompoiinrl type. Owing to tin' cramped -jmto conditions 
in this room lengthwise of the shafts it was inipossible to provide for 
proper ami acctvsible generator h riniiial boards in the generator pits, 
and lieiiee the arinatiir<' flexiblr leads and Lhc series field-coil connec- 
tions arc brought directly to the genera Lor contactor board, as shown 
In Fig. G, on the rear of which I^ niounLcd Lhe series field circuit shunt. 
Thu5 Lhc board serves the double duly of a generator terminal board 
and a generator switchboard j)anel. On this board are mounted three 
solenoid-operated single-pole switches, positive, negative and equalizer, 
respectively, the negative switch being provided with an overload coil 
and all three electrically interlocked. An ammeter and a voltmeter 
were also provided on each of these boards, both instruments being 
duplicated on the control board in the old engine-nxMu on Bank Street. 

BUSBAR EQUIPMENT. 

The busbars on the generator contactor boards extend down into 
a i)it below the board and there connect directly to the main generator 
})usbars, which are run in a deep trench at one side of the engine founda- 
tions. These busbars in course of construction are shown in Fig. 8, 
the view corresponding to tin position marked A^ in Fig. 11. They 
are su])])or(ed (»n structural steel Kents with soai)stone seats. 
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Fig. 10.— Detail of Main Bus 
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At the east end nf tho oniiinf^ ronni the generntor lenses, tofjether 
with the conduits contnining control lines, ammeter h^nds and pressure 
wires, enter a liiimcl tlironglt whicli they extend to tlie passage und(^r 
the old Ixiiler-rooni floor in the old Imllding. Here they rise to tlie 
ceiling of this passage and connect wiMi the hiishar leads from the old 
generators hi the old plant. 

From this point the positive and negative buses extend easterly 
along the ceihng of the ])assage to the contactor-board room. Fi^\ f) 
shows the general route of these busbars. That portion of the busbars 
marked A in Fig, 9 is shown on a large scale in Fig. 11, both plan and 
elevation, and that i)ortion markeil /> in Fig. !) is similarlv shown in 
Fig. 1^2. 
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Fig. 11. — Dl-i ii 
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Fig. 12— D^ V 
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^ I'l- n >hnws a rlotai! in the p age which looks in the direction 
mrhcatod ill r in Fig. 11. Fi</. U ^hows where the buses rise to the 
ccihnjj; of the |ia>sancvvay at I) in Fi<>-. H. Fi^'s. 10 and 15 show the 
main l)ii>!)ar- hnn^' from the pu ageway ceihng al E in Fig. 1^2. Fig. 7 
sli.i\\> the tcrniinii> of the generator hushars under the floor of the old 
engiiK'-room where the cable lead> from the old generators connect with 
I hem a I F in Fiij- 1"?. 




Fui. U.— Details (,f :\Iaiii lius. 

'I^he i)hotogrni)hs convey no ade(|nate idea of the difficulties met 
and overcome in locating and installing tlioe very heavy bars. Through- 
out a large pari of llu^ route they are run clns<^ to steampipes in locations 
al_ iHiniaiiciilly high temi)eralures. Jn numy places, as shown in 
Figs. 11 and 12. the bars are exceedingly tortuous and bent in all kinds 
of forms to a\ Old oltl pipes and ducts that could not be moved or even 
temj/ I lily sliul down. 

VpI»roximalely 70, (K)() pounds of copper in the form of 8-in. by O.'-i^-in. 
lamniatioiis were empIoyiMl in t he construction of this busbar work, the 
"'■'•'I lead< eonsistiuL: (►f ten huninations each in tlie positive and 
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alive legs and five laminations in the equahV.er 1 
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fishplates aiul on all supports cast-irnn ^pm-c plates with projecting 
spacing teeth were employed. A disconnecting switch has since been 
installed in the busbars in the waste-paper room (see Fiii. 1^2). 

The only changes made in the old generator ]il;int were to remove 






"^J 



& 










Fig. ir;. r 




r 



T!<-.irfl. 




20 



■*^i^ 



1^ 




the old generaturs and replace Llicni with new 24.0-voIt machine^. As 
in Lhe new phmt, each niacliine was provided w ith a generator contactor 
board, the buses on ihia board being extended to and bolted on the 
generuLur tL-rniiruds. The 250-kw machine contactor panel is shown 
hi Figs. 1(), 17 and 18. 
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111 order to establi-h the neutral on the three- wire lighting feeders 
two balancer sets were installed in the old engine-room. The sets are 
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Fio. 18. — Detail of Arrangement of Generator in OIJ Engine Room. 

capable of handling a maximnni unbalance of 800 amp. flowing in the 
neutral; that is, about 123/2 per cent of the average maximum of the 
present load on the plant. The main switchboard for operating this 
equipment, known as "Switchboard No. 1," consists of three parts: the 




Fig. 19. — Control Board. Switchboard No. I. Shovviiijf old switc-lihoard 

teiuporarils doublc-dL't-kcd diiriri;.!' transfer. 
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colli ml Itoiird .>L(»\\ii in Fig. 19, Llie generator contactor boards already 
descril>ed, and the nuiin coiiLaclor board bliuvvn in Figs. i^O, i21 and 2%. 

REMOTE-CONTROL SWITCHBOARD. 

'I'lie control hoard is hnilt of selected gray Tennessee nuirble, with a 
hluo Wrinont mnrble sanitary base. The instrument cases, rheostat 
whorls, escutcheons, swil(h(•^, etc., are finished "old copper." The 
cornice and colunuis are uf statuary bronze. A copper diffuser wilh 
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Fig. 20.— Main Contactor Board, Switchboard \o. I. 

opal-glass deflector trough is ananged back of the cornice and serves 
to light the face of the board. Xame-plates have reverse etched titles 
and are finished to matcli the rest of the metal-work. The instrument 
panels contain seven generator ammeters, a high-load station ammeter, 
a low-h>ud station ammeter, main neutral ammeters, a high-load curve- 
draw iug ammeter, a low-load curve-drawing ammeter, a curve-drawing 
voltmeter, a station voltmeter and a differential double coil voltmeter 
both on a swinging bracket, and a horizontal edgewise zero-point am- 
meter connected into the neutral leg of each three-wire feeder. The 
last-mentioned instrument? make it po--Il*le for the operator to tell 
at a glance tlie aniount of unbalance in the feeder to each sub-switch 
board. 

Two horizontal edg(>wise voltmeters are also provided, each connect- 
ed to a 90 point voltmeter switch on the operating desk so that pressure 
readings may be taken at the various sub-switchboards. One point 
in each switch is so connected that the instruments may be connected 
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between neutral and outside buses to obluin siniullaiioous balnncc 

voUage readings. 

The control switches for operating the cuntactors on the generator 
panels and the contactor board are of the pull type mounUd on the 
benchboard. They have combined mechanical and In nip signals, the 




Fig. 21. — Details of Main Contactor Board, Switchboard JSu. 1. 

first operated by the control switch iUclf, tlic latter operated by auxihary 
sw itclies on the contactors. 

The generator and balancer rhcu^Lats are mouuUil on ilie wall 
behind the board and are driven from the rheostat wheels by the n<?ual 
chain sprocket and shaft mechaiii>iii. There is a sinf»l(^ rheostat for 
each balancer set arrani-'d with a thmw-over field swilrh so that the 
rheostat mav be connected into the shunt-firhl firnn't nf cithfT machine 
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in the set at will. This arrangement obviates the confiisiou usually 
attendant on the use of two indepenHont rheostats. 

OPERATING DESK. 

The balancers are started by pump ratchet switches, which are short- 
circuited by the balancer contactors when these are closed after the 
machin( - have been run up to speed. The operating desk in the center 





Fig. 22. — Details of Main Contactor Board, Switchboanl Xo. 1. 

of the bcncliboard is provided with log drawers, a plate-glass writing 
pad luukT which is a comi^Irh- colored diagram of the connections, the 
voltmeter switches aLuve nicutiuiird, a portable lamp plug and receptacle, 
an exterior telepliuue set and an iiilcrior tiLjphone set for calhng and 
talking to the operators in the new engine-room. This set is self- 
contaiucd and is directly connected to the set in the engine-room so as 
to be independent of the general battery service and Ihus to reduce 
failure to a minimum. For this purpose it is magneto-ringing and has 
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no talking battery, the energy for talking lieiiig geiicraled by the voice 
with the aid of a repeating coil. 
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GONG SIGNALS. 

A system of gong slgnaL ]jct\Yeen the various parts of "Switchboard 
No. 1" has been pro\idcd. A push-ljutton is located on Lhe desk to 
operate a signal gong in the new engine-room. Each generator panel 
is also provided with a similar push-lmtton operating a gong behind the 
control board so tliat signals can be interchanged using a code system. 
The control board c'onir is also operated tlu-ough a relay by auxiliary 
switches on each contactor on the generator ])anels and on the contact- 
or board. This relay is arranged to operate the gong continuously 
until reset by the operator. By this device attention is drawn to the 
board whenever a contactor opens, and the signal lamps indicate which 
circuit is affected. 
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Fig. 29 J.— Typical Gcnorutur Circuit. 
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Just above the operating dcvsk are ])rnvl(le(l seven pairs of plug 
switch receptacles which are comiccted to liiu ■. nnining to the generator 
panels where Ihey cuiinect through a Juublc-pulr switch to the machine 
terminals. By inserting the plugs in an>' pair uf terminals all switch- 
board lamps and the emergency lamps in the cellars, at the sub-switch- 
boards and in the engine-rooms are connected to one generator back 
of all automatic switches and circuit -breakers. Thus it is practically 
impossil>le for the plant and eellars to be Irtt in darkness through the 
opening of any generator circuit. The emn -'iicy lamps are mounted 
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Aux, Sw. '*B"cloBed when C.B. Is closed. 
Aux. Sw. "C" closed when C.B. is open. 
Aux. Sw. "K" cluitd ou overload only, 
A«s. Sw, "A" closed by pluuger of over- 
lotid coll-Moiiieuttiry Cuutact. 

Fig. -29 B. — Balancer Set rireiiit. 



in lock sockets and operated at ii40 volts. The '*on" control switches 
of eacli generator panel are also eonnected to thc^e lines so that it is 
mipossible to close any generator contnr-tor unless \\w machine is 
up to voltage and tlie double pole switch on I hut generator panel has 
been thrown in. 
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It was first j)ropo.sed to locate the coiilro] hoard kvmi>orarily in 
the old engine-room so that \\\o old hoard could \)v left intact until 
no longer needed. Difficulties as to weights and the ohtaining of tem- 
porary suj)ports in the crowded cellar l>eloT^ made it necessary to erect 
the hoard in its final location- To do thi- a lcm|)orary wooden board 
and gallery was built over tlie generator pancK of the old board, as 
shown in Fig. 19, and the feeder^ w ere successfully transferred to this 
temporary board with the plant in operation and without interruption 
of service. The abandoned feeder p.•llK■l^ were then rcnio\cd and the 
control board was erected in their place. 

The control hoard is 13 ft. long and forms the i)rincipal feature of 
the engine-room, it being of remarkably handsome aiij)earance. 

MAIN CONTACTOR BOARD 

The main contactor board i< located in a special room, as shown 
in Fig, F2. The board is in two parts ba<'k to back, and stands on 
retaining walls which provide a trench under the alley between the two 
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Vv^here feeder size is shown above contactor feeder enters from Sbove. 
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Fig. 28.— Working I I Stji 
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parts in which the feeder bii=;es and cables going east are run. This 
trencli is covered by a removable slate floor slotted for buses and drilled 
for cables. The details of this construction are shown in Fig. 27. 

The fcedcT cal»les and buses, contioj lines and main buses going 
west rise lo the raek aboxe the bnaid and extend into the passage uniler 
the old Ijuiler-rooin fluor. Figs. 29A,B,C show typical diagrams of 
connections for vailuu.^ kinds of circuits. 

Fig. 3U L a view looking up at TI in Fig. l!2 and shows the control-line 
conduits and "old-building" feeder conduits as they pass through the 
wall between I lie contactor-board room and the passage. 

The Tnnin-station ammeter shunt is placed in one of the main 
generator }>ust)ars just inside the contaetor-board room at /, Fig. 12, 
J, Fig. 27. This shunt is designed for a 250-millivolt drop at 8000 amp. 
The main shunt leads to the control board are 750,000-circ. mil. cables. 

Tlie cotil actors vary in rating from TOO nmp to 3000 amp, rated at 
2J0 amp. per square incli of actual contac-t surface and a maximum 
temperaLure rise of 18 deg. C. These recpiirements as to rating are 
UKidc necessary by Lhc uiuisually hi^h constant room tcMuperatures to 
which such apparatus is subjected in plants of this characLer. The 
larger contactors are operated indirectly through relays, the current 
required (25 amp) being too large foi the control switch contacts. 




Fig. 30.— Conduit Detail (Looking Up) 
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The main busbars are run overhond. the connections to contactors 
being taken down as indicated in Figs. 21 and ^"2, which also show the 
contactor relay- mounted in banks on the board frame. 

The construction <»f thi> l)o;ird, wliicli, with all other switcliboards 
in this installatiuii, was built for L. K. Conistock & Co., by the General 
Electric Company, is a remarkable piece of switchljuard engineering. 
The cramped space conditions and the peculiar shape of the room 
available made it necessary to ecunumize every fraction of an inch in 
dimensions, at the same time allowing ample juargin for growth and 



increasing loads. 
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MAIN DISTRIBUTING SYSTEM FOR LIGHTING AND MOTOR SERVICE. 

The main distribution ior lamps con.sists generally of three-wire 
main feeders controlled by three-p(>le,solennid-<)perated, circuit-breakers 
or contactors on the contactor board. These main feeders terminate 
at sub-switchboards at the foot of the several riser shafts from which 
the rising feeders deliver energy U) the centers of distribution on the 
several floors. 

The distribution for motors consists of two-wire feeder^ run din'ctly 
from the contactor board where ser\'ice is intermittent or wliere direct 
control at the -v. itchboard is rccpiircd. For small motors and for 
portable de\ice.N the fLeJer- are run from ihe sub-switchboards and are 
fed by the main lighting feeders. The only sub-switchboard for motor 
service alone is in the Xorthwcst Building printiii^i dejjartnicnt. 

The mahi hghting feeders in the additions to the North Building 
are in the form of busbars hung from thp cellar ceiling and jyrotected 
with wire-mesh grilles. Other feeders for lamp> and motor> to the ohl 
buildings are in the form of cables pulled in conduit. 

The general arrangement of the horizontal fr<'der runs in the cellar 
of the new building is .>hown in Fig, 9. The general arrangcmetit of 
the feeder runs to the old f)uildings is shown in Fig. 31, which also 
shows the tunnels under Hank Street fsee Fig. 3), and the subway 
} '"ore mentioned in the cellars of the old buildings, 'ilie difficulties 
( ome in the arrangement and in^stallation of Lhi.> distributing 

y^ tern to the sub-switchboards were \ery great. In Lhe iir.sl place the 
cellars of the new buildin^,^, were dc-igned for only 4. .3 ft. head-room, 
which was entirely occupied by steam and water pipes and fluds. In 
the :bhort time available fur ^study before it was neces.sary t(t begin the 
actual work of construction the unsatisfactory and almost impractieal 
route indicated in Fig. oA was laid out. a- it afypearfMl to be the only 
route available. As .soon as the contracts were awarded, however, 
detail studies were begun wilh a view t(» bettering tlicM- ef>nditions. A 
great amount of energy and thou;iht wn^ expended in examining various 
j)o.s.^ibIe routes and in making fletail drawings r>f snch route> in the 
attempt to fit the quantity of mnterial re<inired into the -paee olilain- 
able. Finally tlie level of th<' eellar floor- wa- drojijK-d an additional 
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4 ft., making tlu' luaxiiiiuin licud room 8.5 ft. Even with lliii aJJlLiuiial 
si)a<jc crowded cuiiJItiuii> at several points were found to exist to sueli 
ail extent Lliat it was finally decided to do away with conduits and 
cables as far as po^^Ible and to use bare buses. With conduits and the 
numerous unav(jidable beiid.^ and offsets the pulling of cables would 
have been practically imj)Ossible. 

The feeder l)ii-.es to sub-switchboard B as they pass out of the 
con I ;ic tor-room trench are shown in Fig. 34. Parts of these buses and 



? 



p 



t3 



-CJ 



I 



m 



i 



I 




Fic. S-2. — S\\ it< lihoarcls ./, /> and C. 

the feeder bu^e^ to sub-switchboard .1, where located in the contactor 
room, are shown in Fig. 27. The feeder buses to sub-switchboard C, 
in llir new engine-room, extend back over the route of the generator 
buses as shown in Fig. J). 

The origimil feeders from tln^ old buildings were nm in conduit 
und(T I lie collar lloor of the <Ad engine-room to a pull-room under llic 
old switchboard, ^rhcse conduits were built in under the old engine 
foHTulations so that it was impossible either to remove them or add to 
I hem. Xn space was available for running the neutrals in the old 
en2iri( -idoni cellar or in the suliway, so these lines were run overhead 
In the buildings on tlu- soutli side uf Bank Street, through the east or 
main passageway tunnel, as indicated in Fig. 31. 
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The general character of the sub-switchboards is s 
and 33, where the three sub-boards A, B and C are set 
These boards have an unfused, main three-pole, knife switch and fused, 
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Fk;. 33.— SwitclilKKirds ./. /; and C, 
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tlirep-pnl<' iiiid l\vo-i)ole feeder swilclies. The feeder fuses are open 
links of ((Jiiiijositioti pl.-iced on slate fuse slabs suj>ported at tlie rear of 
[]\v l>nard. Bus oxtonsions from tlie fuse slabs terminate at luirs inside 
flic ^1,1 te pull boxes supportod behinrl the upper part of the board. The 
i)>(T conduits torniinate in these pnll-boxes, and the feeder cables are 
fliere disl jibiited and connected to the proper lugs. 




L 



i 



J 



Fig. 34. — Feeder Busbars and (* 
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PIPE WORK. 

Sub-awitLhboard C is shown set up without iU iiHi()sin<.i' grill in 
l;ii' :i.i. The bus feoh>rs nuiy be seen rising through the marble floor 
I'roiu I he busbar lutniel below. Sub-switchboard I\ in the pi. .^ iv 
»i»nlrt I he oh I boih^r-room floor, is shown in Fig. 'Mi. These last two 
h^m•e^ indicate lh<> very crowded conthtions existing in the old portion 
"' 'ho \<»iil, Hiiilding, and >how how in remodcHng isolated plants of 
tliis oh . |,M- the best must often be made of undesirable locations, 
•hist ahn\r;ind behin*! sub-switchboard F the nr's of conduits shown in 
^ •" iMss through the wall separating the pa-age from the ohi 

'"ii» cellar and cuter the i)ull-rooni shown in Fig. ^0. It i.s 
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unfortunate tlmt a photograph cuuM not be oblaiucJ of this extraordi- 
nary bit of pi 1)0 work. 

The method of extendinL'- the old bnildinii; feeders to the eoiitaclor 
board is sho\^^l in Vvj:. 40. Tlie extensions were run Lu this pull-room 
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Fi(]. 35. — Suh-Swifrhhonrd C. 

and sj)rHH*(l lo []\c old [(mmIcts \vhil<^ ali\r jusl l)(*r*)r(' tli(* ]>lan! \\as to 
\)v turiKMl o\'(T. As the cimiils iu catli Ijuildliig wrvv {'{wwwrivil to llic 
conlactur board the feeder^ were cut loo.^c fruin ihc old ^w iU:hl>oard 



by tilt" ^hJlple cxpcdlcuL of ^awln^ tluMii through, and Ihc ends were 
insulated, taped and painted as shown. At the same lime ihe lliree- 
uire to two-wire straps were taken off llii' .sul)->w itchhoard nuiin 
switehes and the neutral lugs were l)olted in place. 
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:MosI uf these photographs wore taken before the cables were ar- 
ran»cJ Ihc piill-boxr. in-^l ailed or the work finished, so as to ilkislrute 
the^'mass of connections to be handled, all of which, including taking 
down the old tuo-wlre boards, was done whiU- the buddings were in 
operation and withouL intern ij)! ion of service. 




Fig. 36.— Sub-Switch! »nard F. 

The distributing system in the additions to the North Building was 

complicatud by the fad that the Public Service Corporation had leased 

the entire Bank aii.l Broad Street corner portion and two entire floors 

of the Bank and llal:,cy Street portion and the Academy and Hal<>ey 

Street portion. This company naturally furnishes its own energy tor 

Inmp^ and motors. For lighting service use is nuidc of a 120-<240-volt, 

single-phase, (iO-cycle, three-wire system. For mulor service 500 volU 

dirert current is emploved. Hence it was necessary to provHle in 

different portions of the buiKHiig three distributing systems tor ditterent 

services, and to arrange these systems so that should the Public Service 

Corporation move to other quarters the entire system might be connected 

to the Prndcntial plant at a minimnrn cost. 

In order to bring energy for lamps and motors for the elevators to 
the two floors sandwiched in between the sections of the new budding 
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occupied by the PruJcuLlal Insurance Couipnjiy, it wa> ncccN^ary to 
briuj^ both t^'pes of Piiblic Service lines fiuiii the main rublic Scr\ice 
switchboard through the Pi uJential cellars. These lines were run in 
a subwaj'' S3^steni Ijuilt along the cellar Huor i'ullouing the routes indicated 
in Figs. 9 and 4^5. This subway system, wliieli was also built to carry 




Fir;. Kl. — I'ull-Rocjiu biider Coulrul Huanl. 

both Prudential and Public Service feeder cal)l«N for lcK-j»hoii<'s and call 
bells, was constructed of (Jiangebiir^j: fibn- rjucts embixhed in foruTclr 
with brick manholes. 

SUBWAY SYSTEM. 

The roTistrnction of tl!)> subway in llie crainjicd sjjace a\ailablc 
and o\<T a surface continualb inlrnuplcd l>y column ^rilla^cs wa^, no 
easy ' k. D' fail ^Indifs were made of the cnlire tcllar flotjr, and 
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working Jiawiags were ]>r(^parcMl wllli greal rare so tliat at no point 
would free passage llirough the c<Hars 1»c (i1)stru( tcd^ and to prevent 
the selecLion of a route that would be luipraetical owing lu unforeseen 
space conditions. At many points every available inch was utilized, 
and the cross-section of the subway frequently changes in form, as 
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Fig. 4 fi. — Section of Subway. 

show II ill Fig. 4G, to avoid tlxe mulLlplicity of ducts and pipes. Tlie 
magnitude of the system may be appreciaLtd from the statement that 
there are as many as 147 'HYj-m. ducts in some sections of the subway. 
The subway was built, as ilKistra ted in Figs. 47 and 48, by setting up 
the ducts in each section with wooden-end templates made from the 
cross-section details, after which the outer form w.dis were built and 
tlir wliolr was flushed with grout. In some cases access to manholes is 
hiul from the side, in others through the covers, which in all cases are 

of flat steel reinfurced. 

Conduits to the riser chases are brought down to the manholes and 
built into the side walls, as shown in Fig 47, which is a view of the site 
of manhole No. (see Fig. 9), before the side walls were built. Fig._50 
shows this same manhole completed. The sheet-metal box Miipearing 
in this cut contains the Public Service lines passing through this par- 
ticular mnuhole. Cables are racked in all manhulcs in the manner 

in(lirnt(u|. 

This board, which is shown in Fig. 51, is beheved to be one of the 
IiiiiHlsomcst ^switchboards ever built, the marble being white Vermont 
statuary, witli a finish identical with that used on the control board 
in the Pnuh nlial plant. The board stands in the Public Service Cor- 
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poration's display-room and forms a part of the permanent electrical 
exposition maintained in this building. It is dixidcd into two sections, 
one for the alternating-current lighting service fed l)y three lUO-kw 
transformers located in a vault under the sidewalk, and a motor-service 
section controlHug elevators, fans and other machi!iery. 

VERTICAL CHASES. 

There are five vertical riser chases in the new builfhug, two in the 
Public Service portion and three in llic Prudential jxirtion. l^hese 
chases were originally intended to be upcu cha->os with gri 
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h floor lc\'cL acc( 



to tjic ^liaft.'< b( iug obtained llirough door> 



Ih'V.'Ver, final >j)ac(' coudilioiis (li<l nol jXTrnit -ndi 
an id 1 arraii^ :,..ijt. and llic grilles wen* iml UNcd, access to the shafts 
being obtained through niaiihole.-i in the panelboards willi tiic single 
excvj-lion of shaft C, where a duor was used. 

The - .cral diagraniiiiatic arrangement of the ri^er syi>leni ih Indi- 
cated in l-igs. 33 and 34. The former shows the llitcc .shaft- in the 
Prudential portion and also indicates the conneetin!t>« fo the second 
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and third floors occupied by the Tublic Service Corporation. The 
latter shows the two shafts in the Public Service portion. The riser 
system is in each case divided into three sections, for general hghtmg, 
hall lighllng and night lighting. The feeders for general lighting usuaUy 
run to two or three floors, the feeders terminating at one panel, the 
other panels fed Ly this fecdrr being connected to the feeder terminal 
by loop niaiii^ of the same size as the feeder. This arrangement avoids 
the use of feeder fuses except at the sub -switchboards. 
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Fig. 48. — Detail of Subway Construction. 

The hall and night feeders run to the low<-l pnnel in the^ riser and 
loop through from panel to panel, one-size conductor being used through- 
out to avoid fuses in the panels. All hall and night lamps m each system 
are thus fed with energy from the main centers of distribution inde- 
pendently of all other lights and are controUed uL the mam switchboards. 
Certain subsidiary risers for small portable motors are run trom the 
sub-switchboards up several of the columns on the outer walls through 
small cut-out boxes on endi floor so that connections may be made as 
(1( Mivd to window fans, etc., without going back to the panelboards. 
Othtr ind(-pendent motor-service risers are run from the sub-switch- 
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hoards Lo motor jkiih-Is and itiof<irs in so\'f'nil flfp.irhiiciits wlicrt' ,>u*jIi 
inarliines are iiseri. Feeder.^ lo I lie eIr'^'al()I■ p;ni<U in I lie I'uldic Sci\ ice 
j)ortion are run directly to [lie main sorviee hoard. Indcpcnd'-iiL iee<](T.s 
are rnn from snh-s\vileh})oard>. lo panels in tlx- (levator rruifhinery 
rooms, to whieh are eonner-ted all lamps used in conneetion wifli flie 
ele\'ators, 

'J'lie parH'lh<jards for llgliliiig service arc generally divided into three 
scijarat<'Iy fed -fftions, fcjr general hinip-, hall lamp- .ind nighl hiiiifj^, 
marl ' I ^l, 11 and \ r'-pecti\'el3' on tlie riser diagran]-.. 
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Jn Ihe rnid(nl ' p<jrtioii ihc |>anels, Ixtin^ di signed lu meet the 
ma\imum ' idition ^jjlained aho\e, are in some cas( > (piile larg<-, 

'"'•"y ■ hr;inrh-cireuit svvil fhes heing firoNidcd in the 

'' ' '" -dnrir 'I Jm- boxes to contain these panels, to^clhcr 

^^'"' •''• '" "^ e^lf•tl^H)n eomj>arlni<'nU, were gfner;illy con'^tmrl cd of 

^'' ' "• •*' I"- thick reinforced with angh-iron frame^^ and crirrirrs 

I for.if.r ,^ct j>lates. The hoxes extend d.>u n I., the -l.r|\\r,rk 
f'-anniig ol the shafts so tijat the dislrihtiting eonduil- r;,i, hr hrvHight 
into tlie face of the }k>x vsilhonl tnrningiip. 'hhi-- ;irr;in-em*iil provid 
a pull-sp. in the lower part of the hov win* |, ^,,,1 h»- exp^.^cd hy n-mov - 
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ijijji llic lower portion of Ihc trim and the stool plalo behind il. Tlie face 
of the box is puuthcd to tein])hilc for the (Mibn-ing ])ran(li conthiits. 

Tlie central portion of each compartment belund each panel slab 
is removable from the shaft side, and the slabs are supported i In. clear 
of the back of the Lux by cast-iron adjustable sujjports. By this 
arrangement it was possible to run branch circuits behind the slabs and 
thus reduce the width of the gutters since the dimension across the box 




Fig. 51. — Switcliboanl No. '■2. 



was generally determined by building conditions. This added depth of 
the box also' caused it to project sufficiently back of the framing t)cam 
so thai the riser conduits could enter the box bottom without bends or 
short offsets — a necessary precaution in view of the size of the feeder 
conductors and the difficulty of bending them in the confined box space. 

The opening for the box in the shaft furring is framed by 2.5-in. by 
'' V'lii. angles, the uprights extending from floor beam to floor beam so 
that each box is supported independently of the 4-in. terra-cotta blocks. 

In Fig. 55 is shown one of the panel boxes set up in its frame before 
th(^ vhaft was walled in. Tin- cut also shows the method of runnmg the 
brunch conduits into the face of the box bottom. In Fig. 56 is shown a 
bo.v after the floor fill has been put down. This cut also shows the 
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removable base plate and a mnnliole opening; iLruUi^li Uie bux mto tjie 
shaft. A box with panels mounted and wired is shown ni Fig. 57. 
These panels were built by the General Electric Coniiiany. 
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ViG. oo. — I'anelboard Box. 



In sorp'" rncrr Jq " " ^mbly-rooms, flinir " room- etc., it was 
desir ^ ' to provide for the remote control of i)ancl> mi tli;tt the lamps 
could ' I, .1 ' "thfTor in ;.— np- from '<ingl«- )>ii>lj-biitton switrhos. 
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MAIN DISTRIBUTING SYSTEM FOR TELEPHONES AND SIGNALING. 

The main distributing system for telephones and signaHng, or the 
low-tension system, as it is designed on the work, is centralized at 
two T:)oints, one snntli of Bank Street serving the Prudential Main and 
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Fig. 56. — Panelboard Box. 

West Buildings, and one north uf Bank Street serving the North Build- 
ing, North liulldlng additions and the Nurlhwu^L Building. These two 
distributing cniters, known respectively as rack No. 2 and rack No. 1, 
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are lied together by trunk cables run throii<ili the main pnssa^^e Innnel 
under ]5ank Street. Riser cables are run frojn rack No. I througli the 
subway system in the cellar f>f the North Bnildiim nddition and up the 
riser shafts to the several main-floor junctions. The riser cables from 
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Panclboard and Main Floor Jniutioii. 
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rack >.o. 1 to the floor iuuetiuu^ in the North Building and Northwest 
iJuildmg are run through the cellars and tunnels overhend n. con\-enIence 
dictated and liung by special hangers, so that any one cablc^ can be 
entirely removed without mterfering with any other cal )!c. These cables 
pass through junction boxes at the foot of the riser shaft, where they 
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are joined to tlu- vUvv cables proper. Tho^n junctions were necessary 
on account of the fact that the li(>rizonl;il runs in the cellars were first 
iiialalleJ and connected to the old riser cables, after which new shaft 
cables were pulled in and bridged over pair by pair from the old J/ipc- 
tions to rack No. 1. It was therefore necessary to have a dividing' 
point at tlie foot of each shaft. The pull-box for the light and power 
nnbles running up the shaft may be seen at the left of the cut. 

SPECIAL CABLE FEATURES. 

A view of rack No. 1 is shown in Fig. 60. Fig. 61 shows the working 
drawing of the lay-out of rack No. 1. In Figs. GO and 61 may be seen 
the rising cal>les to the North Building addition passing through the 
rnrk-rnom floor. The pipe nii)ples there shown extend uidy to the ceiling 
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Fig. 61. — Rack Room No. I. 
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of the cellar space beneath the rack-room kno\^■n as ninnhole No. 8 
(see i'ig. 9), the cables hoing nm along thi^ roiling in long strcl pans 
hung under the rack sections. Thovr pnn- Join ;il one end to a cross-pan 
which serves to carry the caMcs to a >tecl pull-box cai)i:>ing the end of 
the subway where it enters tlii> nhinliolr. This special arrangement 
was made to avoid tlic main elevator trunk pipes and ullicr pipes 
ing through the manhole. 
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MULTIPLICITY OF THE SERVICE DEMANDS 



The main racks are divided into two separate sections for telephones, 
annunciators, etc., clocks, dismissal bolls, battery .service, fiio alarms 
and watchman's time detectors. Separate rising cables aiid trunk cablos 
for these several services are used, the rising cables for tolophoncs and 
annunciators ternu'iuiting in corresponding separate sections of Lhe 
floor junctions. The street-service tckpliuue junction is in llic cellar 




Fig. Gy.— Pnrt of a Typical Floor, Slto ^ M<lli.,.l (,f LigliLiiii; D^ -- • 

of the Prudential Building and is connected to \\\v mnin racks b\ 
trunk cables. A 'jcneral diagram of the riser .sy.stem is sliown in V\^.. 
53 and j4. Separate lines for testing and for porlaMe tcKplioaes fur 
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use wliile coniKuLluns are l)cin<i inade comioct the racks with nil floor 
junctions. The rising clock cables and dismissal boll cables are run 
through separate smaller juiictions on cadi floor, the (lismissal bells 
being mounted on the junction covers. Clocks have individual out- 
lets connected to these juuu lions. 
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DISMISSAL BELLS. 

All dismissal belL are controlled, either individually, floor by floor, 
or all at once, as desired, from a dismis_^al 1m 11 hoard located m the 
supervi^^or's office in the Main Building. The clocks arc ■ nutrolled by 
a master clock in the real-estate department on the eleventh floor oi 
the North Bnilding, the master clock junction being connected directly 
to rack No. 1, shown in Fio-. 61, in the issue of Feb. 24. The watch- 



man's recording clock is similarly located and similarly connected. 

Each secondarv-time clock is connected to liie rack by a separate 
pair of wires in the .lock cables. The clocks are connected m series _ot 
not over ten by bridging the terminal strips in the racks, and each series 
is cross-conneclcd to a pair in the main clock cable to the master clock. 
Adjustable resi^Lauces are provided in each pair at the master clock 




Fig. 70.— Battery Plant. 
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junction, so that the l<»tal resistnnre of earh series may he maintained 
constant when one or more clocks are cut out for adjustment or repairs. 
A multiple sector plug switch and contact key are also pro\ ided in this 
junction and so arranged that h\ inserting the ])lug and pressing tlie 
key any nuniljii of times all the secondary clocks in the system may be 
set ahead an equivalent number uf periods. 
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OPERATION OF ANNUNCIATORS. 



Each cable in each ty])e of service is nnml)ered and tagged at each 
end and in all jjull-boxes and i■^ pro\ided with a s])ecial terminal strip 
at tlie two juiH'tiun |)oints \\liere it begins and ends. Telephone cables 
are connected \ki\v by jjair on Llie same stii]). Annunciator cables are 
connected to a pair of sli ij)s at each end, one ]>ositive and t)ne negati\'e. 
This is done so that when changes are made there is little chance of 
"ringing u])" by accidentally bridi^int!' between terminals by a slip of 
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Fi(i. 73.— Typic-al Sub-Jiinc-tion 
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the tool u^Ltl to loosen the contact screw. The number of each cable 
and its service are stenciled on the terminal block, and a record form is 
kept for each block showing what cross-connections ha\'e been made 
to it and where such connections go. These forms are kept in the racks 
and junctions, and duplicate records are entered in a log l)ook. The 
forms are printed on specially calendered paper, the record of cross- 
connection being entered up in pencil, whiVli can be easily erased if 
the connection is changed. By this general arrangement all cross- 
connections are confined to the racks and to the floor junctions, the 
system being perfoctly elastic at these points. Extensive changes in 
the routing of connections can be made expeditiously and with a mini- 
mum of confusion. 

The cables for telephones and annunciators consist of standard 
telephone switchboard cable lead-sheathed, using Xo. 19 conductors 
covered with double silk and cotton. The cables for clocks, dismissal 
bells, watchman's time detector, fire alarms and battery service are 
rubber-insulated; they are lead-covered only when they run through 
the subway system. 

The interconnection strips employed were designed for this work, 
using as a basis a type of strip utili/f^d in the old work and manufactured 
by the Prudential company in its own shops. The general character 
of the strip is well illustrated in Fig. 73. It is provided with removalde 
maple form strips and a cover hooking on to the form strips. The 
cover is not shown in Fig. 73. A detail of thii itrip is shown in Fig. 7.5. 

To furnish energy for operating annunciators and tlie ^'arious 
signaling sj^stems, du[»l irate "2UU-\vatt. "24-volt Holtzer-Cabot motor- 
generator sets have been installed. These sets are moinited in company 
with a similar duplicate set for operating the elevator-signal system on a 
raised foundation in the new engine-room. A view of these sets is 
shown in Fig. 70, together with the switrhl^oard controlling the sets 
and the "battery feeders." The word "battfry" is here a misnomer, 
as there are no batteries connected with the system. 

The "batter;^ " feeders are run from this btnird to the several racks 
and main riser junctions, where they terminate in connection strips, 
each of which consists of a single bus mounted on a composition block 
with removable form strips. The tVcders avo connected through single- 
pole knife switches mounted on the block so that they may be cut out 
when desired. 

Rising feeder- run up the >hafts from the rack and main-junction 
''battery'' strijis t(» -imilar strii)^ \\i the main-floor junctions. Hraneh 
lines are taken from the floor-junetion strips to the sub-junction strij»s 
in each >ub-juuetion on each floor. 

In general, throughout the entire "battery" system, all positive 
strii)s and wires are colored black, all negative strips and wires are 
colored white, and they are known respectively by the euphonious 
names of *'bhick batt"' and "white batt." 
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SUB-DISTRIBUTION FOR LIGHTING AND SIGNALING. 
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In view of tlicir intimate structural relationship it is necessary to 
treat the entire sub-distributing system both I'ur lighting and for signal- 
ing under a single head. 

It has already been pointed out that the essential feature required 
of the sub-distributing system was flexibility. Of eourse, a certain 
amount of the sub-distribution system for lighting was more or less 
pernuuuMit in its nature, such as that requiroH for genernl illTimination. 
Therefore this portiun of tin' work will In- ])assed over briefly. An irlr-n 
of its general eharaclLT may be gathered readily from Fig. 69. 

The design of the sub-diNlribuliun for furniture^ work was, however, 
quite a different problem. The solution here employed niay be under- 
stood by a reference to Fig. 71, where the undci floor wiring of t^'pical 
bays is shown. Fig. I'i typifies the revi^^cd work in the old North 

Buihling, 

Centers of sul)-distribution for low tension are located at approxi- 
mately eqiml intervals about the outer walh of the building. As far 
as possible those centers are arranged so that corresponding centers on 
difl'erent floors are over one another and are interconnected by rising 
conduit hnes. The centers on each floor are also interconnected by a 
horizontal line uf cuiidult run in a trench parnlU^l to the building wall. 
This conduit line passes through large cast-iron boxes resembling a 
smalbsized sink set under the fluur just in fiDiit of each center of sub- 
junction. The home run from each such sub-junction also terminates 
in this box, which in turn is connected by a nest of conduits to the 
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p,,, 74., — Typical Sub-Junc'tion Roughed, In. 
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sub-junction itself. A "mangers" sub-junction, roughed in with its 
special home runs, the junction pot and trench line, is shown in Fi^. 
74. A typical sub-junction without trim is shown in Fig. 73. The 
general sub-junction detail is ^hnwn in Fig. 7.5. It is to be noted that 
the containing cabinet, hke the main-floor junction box, extends down 
to the steel level. A section of the general sub-distribution for low 
tension is shown diagraniniatically in Fig. 7(). 

■ 

ROUTES FOR THE WIRES. 

rnnduit lines are provided so that wires can be run from any sub- 
junction to any other sub-junction b3" any one of several routes, as 
convenience may dictate; thus: (1) To the main-floor junction, to 
the main rack, to some other main-floor junction, to the desired sub- 
junction; (2) b}^ way of the trench conduit to the sub-junction vertically 
over (or under) the objective sub-juucLiuu, down (or up) the sub- 
junction riser; (3) to the main-floor junction, to a >-ub-junction ver- 
tically over (or under) the ubjective sub-junction, and, again, down 
(or up) the inter-sub-junction riser; *and so on. 

To provide for connections to the sub-j unctions from the furniture, 
the trench line is interrupted approximately every .5 ft. by a small 
box 8 in. square (see "details," Fig. 75), from which a line is run per- 
pendicular to the outside w;ill to the central axis of the building, where 
it is rapped (see Fig. 7^2). If this line is not used it is left under the floor 
inactive but ready for future use. If this line comes under a desk to 
which conncf lion is to be made, a jx.f i> inserted in this line under the 
desk, a floor plate is installed and a conduit exteuMuu is run from the 
floor plate to the dc^k. If the desk is not direcLlv over the line, but is 
nearer to it than any other uuder-fluur Hue, then a blind pot is inserted 
in the hue opposite the desk, and a line is run from this pot to a pot 
with floor plate under the desk. Since I he finishe<l Moor runs parallel 
with the outer walls, such extensions require only the taking up of two 
or more parallel strips, which, with a liltle care, can be replaced so as 
to leave no sign of having been disturbed. 




SPECIALLY DESIGNED FLOOR CONNECTIONS. 

The floor box u^rrl for this purpose is of interot, having been de- 
signed for this pjirficular work. The pot is round with flat conduit 
pads and is .set with ou!\- approximate regard to leveling or to grad(>s. 
When the rougli floor i> laid it is cut roughly to clear the pot by about 
" - in. Hie cast-Iroit floer ring with pot collar is then put in place, its 
flange projection^ re.-Ling on the rough floor to whieli it is screwed or 
to the pot, a.s may Ije.st suit the case, the onl\- care re(juired being to see 
that the .square floor flange is ^et scpuire with the flnished floor strakes. 
The tup is thus automatically leveled with the Ho(>r finish. A cast- 
iron filliii- piece and gasket are then set into I he floor ritm. over whiel 
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Fig, 76 — Low-Tension Riser Diagram. 
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fToes a rollod-brass floor plate, the coml^inod thickness of put ring, flange, 
filling piece and floor plate being that of the finished floor. Tlie floor 
flange, filling ])ieee and floor j)late are .'> in. scpiare, or just the width 
of two 2.5-in. floor strips. To abandon a pot or to "blind" a pot, Ihe 
floor phite and filling piece are removed or onnLLcd, a blind cover is 
screwed duw n to the pot collar, and two 5-in. pieces of finished floor are 
set side b^ side into the recess left and screwed duvvn. 




Fig. 77. — Method of Installing Under-Floor Distribution System. 

The general method of working this undcr-floor system is shown 
in Fig. 77. The abandoning cover and wooden cover are shown at 
the side of the open pot at tiie left of the cut. In the floor area shown 
in the cut tliere are four abandoned single pots and two abandoned 
two-gang pots, any one of which may be opened up and brought flush 
with the -floor in a few minutes if desired. Six extensions have been 
run under the fluur shown -luce it was laid, thu liowing how little 
disfigurement has been caused thereby. 

A line of trench covers and trench boxes opened up is shown in 
Fig. 81. The round cover of the trench pot for desk hghtin^ lines is 
exposed in the lowest trap-door. These lighting lines are run parallel 
with the under-floor lines for low tension and are fed from junction 
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outlets on each pilaster, to each of which tliroc hranrh circuits are 
brought from the pnnelhojrds. Pots for lighting aud low-tension 
circuits in branch under-flonr lines are stn^^orcd and drilled for conduits 
on two levels so that extension^ to firisli pots under the desks inay 
cross over the tlnougli lines. As a matter of interest {•omparlson 
may be made with Fig. 79, whieli shows Llie conduit runs under floors 
in the old building before reniudcling. 
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Vie. 81.— Trap Doors of Pull Boxes iu Under-FJoor Distribution 



All hume runs fur lighling and low-tension eirenits lo panels and 
floor junctions are jjjaced ]>ara]lel to the Irenrh, and (Ik y eioss oxer 
opl)Osite the panels and junctions ^o a> to leave the floor generally free 
irom all conduits excej>t the de<k lines. 
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The wiring' on llie desks is generally run In conduit formed up to 
fit Llic furniLurc, the desks in each row being nipplcd together so that 
one set of floor boxes serves for connections to all desks in the row. 
Mana<:^ers' de^ks and other isolated desks have individual floor boxes. 
A view of the underside of a roll-top manager's desk is shown in Fig. 
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Fig. 8-3.— Detail "f Desk Connections. 

82. Tliis example does not show the completed wiring, but indicates 
the tciiuinal strip:, for cal.l*-^ for local and tliruugh lines, and also the 

couuections for the Je:^!: lamp. 

The work uf cutting uU furniture for conduits and wiring and the 
setting of furniture wab dune under the electrical contract. With this 
in mind, it is interesting tu nuLu the remarkable alignment of desk 
fixtures shown in Fig. 69. 

CO-OPERATION BETWEEN CONSULTING ENGINEERS AND 

CONTRACTORS. 

It is believed that a word is required in conclusion in regard to the 
general execution of the installation. When the engineers were called 
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nj)on to (Icsig-n tlie oqnipment, ihvrv wn« not :n-;nl;il>]t' .suffici(Mi( [\n\v in 
which to make as coTnj-tletea stiuly of tlu- <|rt.iils of t hr work ;in i-. iiNiiallv 
(lesiral)le, particuhii-ly in the nM ItJiihhni:^ and in [\iv old jdanl uhciv 
mnch of the a])j)aratn^ that liad to be rcMnoxcd coiild not be .^ecn. 
Henee it v ' p^ —ibh' in rertain parts of the \\ ork to do niuro than 

indicate in a _ iieral wav what was dcsiti-d antl the re>ull,N to he aceorn- 
pHsl 1. ^ ^ 

Tlie work in the Xurth Building atJdition> and ihc work of nMnochl- 
ing the old plant was awarded to L. K. Combine k ^V Company. Later 
the work of reniodelin^u the old main fee<hr system wn^ awarded to 
the >ame firm. 

Estimates for the work inchided in tlie North I^iildin;; additions 
and for the new plant, together with m> mnch of the work of reniodrlin; 
the old plant a> conld he done on a contract basis, were taken in thret 
weeks and work was bcirnn at once, \\itJionl afl'ordin- time to the 
contractors, L. K. COnistork \ ("oni|»any, to sfudv properK Uic retiuire- 
nunls or to organize th<ir force. For two niunlh.s, therefore, the eon- 

^yMi _■ _, Nuich time to a^ ■ ling the contraeLors. Hi organiz- 

ing .^ 1 siip(Tintending the firM s(rj;s in the installation. 

The ruetors at once ^ciit to \euark a force who. in <'o-o[)erat ion 

with the coii.sulting engineers, began a detail study of Uir biiihlino. ih.-n 
jjartiy constructed, and also a study of the details of I he (Miuipnutd. 
A complete set of working drawin^^s }>ased on field measurements w.is 
Llien prepared in which the fitting together of ihis complicated inslalla- 
tion was shown to the minutest detail. The tntire e<p]ij)m<'nf was ihu^ 
predetermined as to details in sndi ., manner that its insiallation wa.^ 
merely a matter of la})or. 

The installation in thr bnildin-s of (he i'rn.lmlial liL>uran(.- (\im- 
r'"'' ~ II r\ami)le of tlie difficulties that inii\ be o\ercome b\ intelli- 
^^•i't CO- it' ^_ rl of the (onlra. loi> with llio.se n's"pnnsible 

/ ^''^' < .. i '■ 'inhere is no doubt that the .succes.s 

ri and its >n. th ojicraliun are lar"-e|y dm- to su* h 

n<»t (HiIn by the eleclri' d coidractors, but aN,, b\ I he 

I nianufactu; v\ ho.se apparatus w a- employed )• nrt hrnnore. 

th. * ..„,j of Mr TvsiHo Thomas, of the rnidcntial H« al Ks|.-,lc 

1) , artn.. ,.., Mj . E. (j. J>ender, chief engineer t,d Mi |[(injl»old 

chn-f 'riciart eontrilmted no small amount to the n,:.,| r. >iills ,a •< 
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IN ADDITION TO THE EQUIPMENT DE- 
SCRIBED IN THE FOREGOING PAGES, 
WE APPEND A LIST OF ELECTRICAL 
INSTALLATIONS RECENTLY EXECUTED 



BY THIS COMPANY. 
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Trinity Building 



OFFICE BUILDINGS 

Xew York Citv 



^ 



McChesney Building Pittsburg, Pa. 

United States Realty Building Xew York City 



Seligman Building 

City Investing Building 

Hudson Terminal Buildings 
Hudson Terminal Addition 
Silversmiths' Building 
Lawyers' Title Insurance & 

Trust Co. 
Whitehall Building 
Prudential Insurance (Old) 



New York Clly 

Xew York Citv 

Npw York Pil y 
New York City 
New York Citv 

New York Cil^ 

Nrw \'nrk C\i\ 
isvwnvk, N. J, 



Prudential Insurance (North) Newark, N. J. 



Downtown Building 



New York Citv 



United Stated RubberBuilding New York rit> 



Goddard Building 

Hearst Building 

Monroe Building 

McNeill Building 

Otis Building 

5th Avenue & 52nd Street 

Mailers Building 

Harrison Building 

Everett Building 



riu( a<xo. III. 



Chieago, 111. 

Chicago, III. 
Cliicagu, 111. 
riiicago. III. 
New York Citv 

(liicago, III. 

New Yf)rk Cit\ 
N(*w York Cil\ 



Consolidated Gas Building Nr^w \uvk Citv 
Firemen's Insurance Building Nfuark, N. j/ 



du Pont Building 



\\ iluiington, D'l 



Central Union Gas Building New York ('iu 
Masonic Building Nrw W.vl i \(\ 

25th St. and Madison Ave. New York < jU 



McGill Street Building 

etc. 



Monlreal, Canafla 



Francis IF Xiinhall, Arehiti < t 
Griggs & Holhrook, Enfrin<n rs 
TLumas H. Scott, Architect 
Francis IF KinilKiII, ArcliihM t 
Griggs ik Hnlhrnok, En/zinecrs 
Frallci^ IF Kimball, Arcliitect 
Ciriggs & IFilhrnok. F]ngiiUHM\s 
Francis IF Kinihail, Arcliitect 
driggs & Hulljiotik, Krigin4H^rs 
Clint(»n & Unssell, Ar< hitects 
Clinton it: Hi]>scll, Architects 
Clinton &: Hua;3ell, Architects 

Clinton & Russell, Architects 

Clinton ik Russell, Architects 

Geo. B. Pu.s( &: Sons, Archi- 
tects 

llcur^ C, Meyer, Jr., and 
Basselt Junes, Jr., Kn^ineers 

Geo. B. Post & Sons, Archi- 
tects 

Hcnrv C. AF ycr. Jr., and 
liassett Jt'iics. Jr.„Fjif:iric<TS 

.McKini, Alead it While, 
Areliitt (ts 

AFiilloux & Kt](»\. l']iigiii<uTs 

C'arrcre^ Hailing^, Architects 
Fwing, Bacon c^ Henry, En- 
gineers 
D. Vi. iiurnhani & ( o., Anhi- 

tects 
Jas. C. Green. Architect 
Mailluux &. Knox, Engineers 
Ilolahinl is. Ruche. Architects 
Holahirfl &; KiK he, Arclnt(*ets 
Ilolaljird ^ J4o( he, Architects 
J. IF Duncan. Archilct I 
C. A. K<'k.^torin, Arciiili'(M 
Martin C. Schwab, Engineer 
Gohl^^in Starrell !k \ an 

\'leck. Architects 
(luldwin Starrett & Van 

^ leck, Areliiteel s 
Con^oHdaled das ( nini)an\ 

Mar\ in, IJa\'is & 'I'nrtun, 

Art h jf ects 

Marnifaci urers' ( ontracl ing 
^ n., I'>nglnccrs 

C(in><Jidate<l f las < 'o. 

\\ V Knuwies, ArcliiitMi 
JNF'iilluijx iSi Knox, Engineers 

^ A. \ alenl in* \rcliiteet 

Clarke, MaeMullen & \V\\v\\ 

Efi^Miiccrs 

i{ E Huvtrorn. An hilcct 
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BANKS 



National City Bank Building Xew Yiuk City 



Farmers' Loan & Trust Co. 
East River Savings Bank 
Essex County National Bank 
Guaranty Trust Company 



New York City 
New York City 
Xcvvurk, X. J. 
New York City 



Emigrant Industrial Savings 

Bank 
Union National Bank 
Night & Day Bank Building 
National Bank of Cuba 
Queens County Trust Co. 
Safe Deposit & Trust Co. 

Etc. 



Xew York City 
Pittsburg, Pa, 
New York City 
Havana, Cuba 
Jamaica, L. I. 
Baltimore, Md. 



Seventy-first Regiment Ar- 
mory 

Naval Hospital 

Naval Hospital 

Protestant Home for Incur- 
ables 

Kingsley Home 

Sailors' Snug Harbor 

Ives Memorial Library 

Blackwells Island Sub-station 



PUBLIC BUILDINGS 

New York City 
WashiugLoii, D. C. 
Annapolis, AM. 

Pittsbui-, Pu- 

Pittsburg, Pa. 
Staten Island 
Xew Haven, Conn. 
Blackwells Island 



Elizabeth City Post-Office ElizabcLk CiLy, N. 
St. Luke's Hospital New York City 

Consolidated Stock & Petro- 
leum Exchange New York City 
New Temporary Post-Office Ne>v York City 



(\ 



Chapin Home 



Jamaica, L. I. 



Sea View Hospital — Title II Staten Island 
Sea View Hospital— Title III Staten Island 



Exhibition Buildings 
Toronto General Hospital 

Willard Parker Hospital 

Gayety Theater 

Brooklyn Academy of Music 



Toronto, Canarla 
Toronto, Canada 

New York City 
Baltimore, Md. 
Brookl^ n, N. Y. 



MrTClm, Mead & ^Yhite, 

Architects 
Mailloux and Knox, Engineers 
Clinton & Hussell, Architects 
Clinton & Russell, Architects 
Cliuluu tk Russell, AichiLects 
York<^ &: Sawver, Architects 
Henry ( . .Meyer, Jr., and 

BasscLt Jones, Jr., Associate 

Engineers 

R, F. Almirall, Architect 
McClure & Spnhr, An-hitccts 
Henry Ives Cobb, Architect 
Jose F, Toraya, Architect 
N. W. Hausman, Architect 
Simonson & Pietsch, Archi- 
tects 



Clinton & RusselK Art hitects 

Ernest Flagg, Architect 
Ernest Flagg, Architect 

^VlcCIure & Spahr, Architects 
McClure & Spahr, Architects 
Mailloux & Jknox, P^ngineers 
Ca^^ nilbert, Archllect 
Raymond F. Almirall, Archi- 
tect 
James Knox Taylor, Architect 
Ernest Flagg, Architect 

Clinton S. Russelk Architects 
McKim, Mead & White, Ar- 
chitects 
Raymond F. Almirall, Archi- 

tect 

Raymond F. Almirall, Archi- 
tect 
Raj^mond F. Almirall, Archi- 
tect 
City Engineer 

I )arHng & Pearson, Architects 
Griggs &: Ilulbrook, Engineers 
Wra. E. Austin, Architect 
\V. H. McElfatrick, Architect 
Herts & Tallant, Architects 
Harry Bissing, Engineer 



APARTMENTS AND HOTELS 



Raleigh Hotel 
Bellevue-Stratford Hotel 



Washington, D. C 



Phihidelphia, Pa. 



J. H. Hardenburgh, Architect 
Mailloux & Kuox, Engineers 
Hewitt & Paiste, Architects 
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Belnord Apartments, Broad- 
way and 86th Street 

Apartment, Park Ave. &6oth 
Street 

Duplex Apartments, 127 E. 
60th Street 

Atelier Building 

Central Park Studios 

Brevoort Hotel 

Prasada Apartments 

86th Street Studios 

Colonial Studios, 160 W. 57111 
Street 

Studios, 130 W. 57th Street 

Studios, 136 W. 57th Street 

Garden City Hotel 



New York City 

New Vurk City 

New York City 
New York City 
New York City 
Chicago, 111. 
Ne^v York Citv 
New York Citv 

New Yiirk City 
New York City 
New York City 
Garden Citv, L. I 



Nichol Apartment and Store Caldwell, X. J. 
Idaho Apartments New York Citv 

Apartment, 1550 North Shore 

Parkway cim .,,0, HI. 

Apartment, 199 Lake Shore 

I>rive Chicago, III. 




Hi^x 6^ Weeks, Areliitects 

W. A. liuriug, Arehiteet 

J. M. A. Darraeh, Architect 
Pollard & Steinani, Architects 
Pollard & fJteinam, Arcliitects 
K^ian & rrindeviile. Arehitocts 
\N alter S. Xiddc, En^^inecr 
Pollard & St(>iiiara, Architeets 

Pollard & Steinam, Architects 
Pollard & Stciriain, Arc hitocts 
Pollard & .Steinam. Architeets 
Ford, Hutlcr i^ Oliver, Archi- 
tects 
E. G. Matthews, Enpineer 
Albert Joseph Budker, Arclii- 
tcct 

Marshall Sc Fox, Architects 
Marshall & Fox, Architects 



Fourteenth Street Store 
Hearn's Store 
J. Spencer Turner Co. 
Bamberger Store 

Rothschild Building 
Lytton "The Hub" 



DEPARTMENT STORES 

New York City 
New York City 
New York Citv 
Ne\\ark, N. J. 

Chicago, III, 
Chicago, 111. 



Cadv, Ml^yh & S-e, Anhitccts 
J. B. Snook's Sons, ArehitccLs 
E. L Ellis, Architect 
Jarvis Iluut, An^iitert 
IMartin C. Scliv^ab, Kiikiuuct 
Holahird & Roche, Anliifrrts 
Mari^hali & Fox, Architects 
-Martiric C. Sdiwab, Knginccr 



LOFT AND MERCANTILE BUILDINGS 
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Baltimore-American Building Baltimore, Md, 

Loft Building, Cliff and Ferry 

Streets New York Citv 

Black Building x^u York City 



Bush Terminal Co. 

Professional Building 

Stuyvesant Building 
Mackey Baking Company 
McKnight Warehoure 



Now York Citv 

Jlaltiinon*. Md. 

New "^ nr k ( ity 
Pitt>l>urfi, i'a/ 
Pittshurff, Fa. 



New York & New Jersey Tele- 
phone Company Brooklyn, N. V. 

John Farrell < Loft Building) Piitslxjr^r, p..,, 
L. Vilsack (Loft Building) FiUsburg! i^'. 



Simonsiui & Pirtscli, Anlii* 
tects 



A\ , K. licMrdict, Anhilirt 
Bueliinan & Fov, Architect 
^^ alter S. I'irninis, Kn^^inerr 
TvrrlA, Prttit & (nvcn, Aniii- 

tects 
Baldwin \ Bi'iiiiin^'tdn, Arrlii- 

A. S. (iotllici). Arcliitrrl 
N. C. AMImjii, Kii^^iiu'cr 

A. & S. 'Wijsnii (Jo,, (icin-ral 
Buildrfh 



KHlitz & MtKcn 

Lccts 
F. J. O.^U fling. Arc 
1*. J. 0>t<T]irig, Arc 
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Hales Bar and Chattanooga 

Stations : Oil and Water 

Circulating System Hales Bar, Tcim, 

Bush Terminal — Factory No. 

19 Brooklyn, X, Y, 

Schock Building* Concrete 

Factory New York City 

Wallace Sc Co., Factory Brooklyn, N. Y. 

Cary Mfg. Company, Factory Brooklyn, X. Y. 
Toronto Hospital — Power 

House Toronto, Canada 

Safety Car Heating & Lighting 

Company Jersey City, X. J. 



Sears, Roebuck & Co. 

Etc., etc. 



Chicago, 111, 



50th Street and Broadway 
Grand Garage 

62nd Street and Broadway 

1780 Broadway 

225 West 57th Street 



GARAGES 

X^ew York City 
Baltimore, Md. 

Xew York City 
New York City 

New ^'ork City 



Packard Motor Car Co. Brooklyn, X\ Y- 

United Electric Light & Power 

Company, 514-516 W. 147th 

Street Xew ^'ork Ciiv 

SCHOOLS 
Carnegie Technical Schools Pitts1)nu:, Pa. 



Smith College Library 
Public School No. 9 
Staten Island Academy 
SS. Peter and Paul 

Toronto XJniverity 

Union Free School 
Chicago Business College 

Albany High School 



X\h tlianipton. Muss 
Brooklyn, X. \ 
St. George, S. 1. 
Pittsburg, Pa. 

Toronto, Canada 

Irvin^ton, X. \ . 
Chicago, III. 

All^an^', X"". Y. 



Pittsburg Railway Company 
Wabash Terminal 
Canadian Pacific Railway Sta- 
tion and Freight Sheds 
Kansas City Terminal 




DEPOTS 

Pittsburg, Pa. 
Pilt-slnirg, Pa. 

Montreal, Canada 
Kansas City, Mt). 
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John Bogart, Engineer 

W. L, Stnrgis, Engin<M'r 

J. Rr<K»me, Engineer 
H, A. GillH'rt, Architect 
Russell G- Cory, Engineer 

Darling & Pearson, Arrliitrcts 
Griggs & Holbrook. Engineers 

C. H. Calfi\yclL Architect 
Mailloux & Knox, Engineers 
Martin C. Schwab, Engineer 



H. C- IloUwedel, Architect 
Simonson &: Pietsch, Archi- 
tects 
Frank M. Andrews, Architect 
H. \ , D. Shaw and Waid ilc 

Willauer, Archit(H'ts 
H. V. D. Shaw, and Waid & 

^^'illauc^, Architects 
Albrrt Kalm, Architect 



Xew ^ <Hk Edison Co. 



I^ilmer & IlninbosteK Archi- 
tects 

Lijrd \ Hewlett, x\relnlrcts 
C. B. Snyder. Architect 
Clinton &: Kll^scll, ArcliifiM-ts 
ErnsL ^ llauschaann, *\rchi- 

tects 
Darling & Pearson, Architt^<*ts 
(iriggsi. llull>rook, EiiginecTij 
lowing \: (liaj)prll. An-liltccts 
1). IE Bnrnbam {t: < o., Archi- 
tects 
(loldw in Starred & Van \'I<'rk, 

Architects 
A^hlc}' ^ KaufniaiK Engineers 



'ilieod(*re C. Link, Anliitcc t 
rhcod(>rf' ( . Link, Architect 

W. S. Paint(M\ Arcliit(*ct 
Jar\ i^> Hunt. Architect 
^Iirtin V. Schuah, Engineer 
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RESIDENCES 
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Blumenthal Residence 



e 
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Harvard Club Alteration 

Ormond G. Smith 
Bertron Residence 
Wm. H. Moffit 

J, Herbert Johnston 

Wm. Fahnestock 
Francis S- Lloyd 

Geo. B. Post 

W. G- McAdoo 
T. M. Turner 

H. S. Black 
F. A. Vanderlip 
W, J- Harroch 
Mrs. H. P. Dyer 

John F. Dryden 
J. Rich Steers 
Kenyon Residence 
R. B. Ward 

Jos, S- Frelinghuysen 
Townsend Jones 

Residence 
Howard Murray 



Park Ave nno nnd 70th St. Trowhridge & Livingston, 

Architects 
r«*rci\al Robert Moses, En- 
gineer 
McKim, Mead & White, 

Arcliitects 
lloppin & Koen, Arehitects 
Yorke & Sawyer, Architects 
Palmer & ILjnibostel, Archi- 
tects 
Willauer, Shape & Bready, 

Architects 
Charles A. Piatt, Architert 
Geo. B, Post & Sons, Archi- 
tects 
Geo. B. Post & Sons, Archi- 
tects 
Clinton &: Russell, Ai<liitt cts 
Edmond Lewis Ellis, Archi- 
tect 



n West 44th Street 

Oyster Bay, L. L 
li East 78th St. 
Islij>, L. L 

Cold Spring, L. I. 

Katonah, N. Y. 
licijuirdsville, X. J. 

BfTnardsville, N. J. 

L^ West4Rfli Sfrvfl 
New Rnrli.llc, N. Y. 



Purchase, N. Y. 

Scarhoroufrh, N. 

PiLtsburg, Pa. 
Rye, N. Y, 



Y. 



Newark, N. J. 

87 East 67tli Street 
Ponghkeepsie, N. Y. 
^itw Kuchcilc, N, Y. 

45 East fiSth Street 
UU WcoL 7 Uh Street 

45 AY. 57th St., N. Y. C 
MoiiLrcui, Canada 



Albert Joseph Bodker, Archi 

tect 
W. L. Stoddart, Architect 

Pcrcival H. Llovd, Architect 
Charles Barton Keen, Archi 

tect 
C. P. H. Gilbert, Architect 
Edmund Lewis Ellis, Archi 

tect 

Ross & MacFarlanCj Archi 
tects 
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